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Electronic component and a panel for its production 

5 The invention relates to an electronic component having 
stacked semiconductor chips, and to a panel for 
production of the component. 

The stacking of semiconductor chips of different size 
10 to form a compact electronic component is costly and is 
associated with high risks relating to correct 
interaction of the integrated circuits of the 
semiconductor chips. The high costs are incurred in 
particular as a result of the provision of wiring 
15 layers or rewiring layers for each of the semiconductor 
chips to be stacked, and by the production of 
electrical connections between the , ( wiring layers of 
each semiconductor chip. Furthermore, electrical 
connections must be created leading from the various 
20 wiring layers to outer contacts of an electronic 
component for surface mounting. 

One object of the invention is to specify an electronic 
component which can be produced at low cost, has 
stacked semiconductor chips and allows correct 
interaction of the stacked semiconductor chips and low- 
ost electrical connection of the contact pads of the 
semiconductor chips to outer contacts of the electronic 
component for surface mounting. 

This object is achieved by the subject matter of the 
independent claims. Advantageous developments of the 
invention can be found in the dependent claims . 

35 According to the invention, an electronic component is 
specified which has a stack of semiconductor chips. The 
stack comprises at least one first semiconductor chip 
and a stacked second semiconductor chip. The 
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semiconductor chips themselves comprise an active upper 
face with contact pads to their integrated circuits, 
and a rear face. Furthermore, a flat conductor 
structure with a chip island and flat conductors 
5 surrounding the chip island is arranged in the 
electronic component. Contact pillars on the flat 
conductors are aligned orthogonally with respect to the 
flat conductors. 

10 The stacked second semiconductor chip is fixed by its 
rear face on the chip island of the flat conductor 
structure, and its contact pads are electrically 
connected via bonding wires to the flat conductors 
which surround the chip island. The first semiconductor 

15 chip is arranged underneath the chip island, and is 
surrounded by the contact pillars of the flat conductor 
structure. The flat conductor structure with the chip 
island and the stacked second semiconductor chip 
applied to it, as well as the bonding connections and 

2 0 the flat conductors which surround the chip island, as 

well as the outer surfaces of the contact pillars are 
embedded in a plastic encapsulation compound. The first 
semiconductor chip is likewise surrounded on its rear 
face and on its edge faces by the plastic encapsulation 

25 compound, and is arranged in the plastic encapsulation 
compound in such a way that its active upper face is 
aligned to be coplanar with respect to the upper face 
areas of the plastic encapsulation compound, and to be 
coplanar with respect to pillar surfaces of the contact 

30 pillars, with the upper faces which are aligned to be 
coplanar forming an overall upper face. In this 
context, the base surfaces of the contact pillars are 
referred to as pillar contact pads. 

3 5 This overall upper face advantageously offers the 

capability to access the contact pads of the first 
semiconductor chip as well as the contact pads of the 
stacked second semiconductor chip via the contact 
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pillars, the flat conductors and the bonding 
connections. Only one wiring layer is required on the 
overall upper face for this purpose, and electrically 
connects the semiconductor chips to one another via 
5 wiring lines. 

The invention thus advantageously combines a 
specifically developed flat conductor structure which 
has metallic contact pillars with a universal package 

10 structure to form an electronic component with stacked 
semiconductor chips. The pillar structures of the flat 
conductor structure allow through contacts to be 
produced. This results in pillar contact pads arranged 
flat on the overall upper face, and contact pads for 

15 the first semiconductor chip, which can then be 
electrically connected at low cost by means of 
microstructured wiring. 

In this case, the mounting of the first semiconductor 
2 0 chip on a carrier with adhesive bonding on one side and 
the mounting of the stacked second semiconductor chip 
on the chip island of the flat conductor structure can 
be carried out very largely separately, thus minimizing 
the installation risk. Furthermore, the electronic 

2 5 component does not have an expensive multilayer 

substrate, but only a single wiring layer, which is 
arranged on the overall upper face. Semiconductor chips 
with a different design can thus be flexibly combined 
and stacked one on top of the other for the electronic 

3 0 component according to the invention, with identical 

semiconductor chips, or semiconductor chips of the same 
size, not being precluded. 

The vertical through contacting through the plastic 
3 5 encapsulation compound to the overall upper face with 
the aid of the contact pillars of the flat conductor 
structure is produced at low cost. In this case, before 
application of the wiring layer, the pillar contact 
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pads of the contact pillars remain, via which the 
contact pads of the stacked second semiconductor chip 
are connected, and the contact pads of the first 
semiconductor chip, which is arranged underneath the 
5 chip island, are visible so that wiring is made simpler 
by means of a wiring layer which is used by both 
stacked semiconductor chips. 

The wiring layer may have a wiring level which is 
10 arranged on the overall upper face and has outer 
contact pads. These outer contact pads are electrically 
connected via the wiring lines to pillar contact pads 
on the upper faces of the contact pillars, and/or to 
the contact pads of the first semiconductor chip. In 
15 this case, one wiring level is completely sufficient to 
provide . electrical access to both semiconductor chips, 
for correct interaction of the stacked semiconductor : \ 
chips . 

20 Solder balls and/or stud bumps can be arranged as outer 
contacts on the outer contact pads. This has the 
advantage that an application-specific form of outer 
contacts can be provided on the outer contact pads. 

25 A further aspect of the invention relates to a panel 
which has a leadframe with component positions arranged 
in rows and columns. Electronic components which are 
already complete can be provided, with the stacked 
semiconductor chips, at the component positions on a 

3 0 panel such as this, and the outer contacts for each of 
the electronic components can also already be fitted on 
the panel. A panel such as this has the advantage that 
it reduces the price of production of electronic 
components with stacked semiconductor chips according 

3 5 to the invention, thus allowing electronic components 
to be produced at low cost. 

The shape of the panel may correspond, in its extent 
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and extent markings, to a standard semiconductor wafer. 
This has the advantage that method techniques which 
have been proven useful for semiconductor wafers can 
also be carried out successfully with a "wafer panel" 
5 such as this. 

A method for production of a panel for two or more 
electronic components comprises the following method 
steps. First of all, a leadframe is produced, with 

10 component positions arranged in rows and columns. In 
this case, a component position comprises a chip island 
and flat conductors surrounding the chip island. 
Contact pillars are arranged on the flat conductors and 
are aligned orthogonally with respect to the flat 

15 conductors. A leadframe such as this with chip islands, 
flat conductors and contact pillars arranged on them 
can be produced by structure etching of a metal plate:., 
composed of a copper alloy or of a bronze alloy, or by 
stamping a metal foil, at low cost. 

20 

Once a leadframe such as this is available, a 
semiconductor chip to be stacked is fitted at the 
component positions on the chip islands. Bond 
connections are then produced between flat conductors 
2 5 which surround the chip island and the contact pads on 
active upper faces of the stacked semiconductor chips. 
A bonding wire technique which makes use of bonding 
wires composed of a gold or an aluminum alloy is 
suitable for production of such bond connections. 

30 

Irrespective of the time at which the leadframe is 
fitted with stacked second semiconductor chips, first 
semiconductor chips can be fitted with their active 
upper faces to a carrier with adhesive bonding on one 
35 side. For this purpose, the semiconductor chips are 
arranged in rows and columns which correspond to the 
rows and columns of the component positions on the 
leadframe. The leadframe with the stacked second 
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semiconductor chip is then applied and aligned to the 
carrier, with adhesive bonding on one side, with 
semiconductor chips arranged in rows and columns, in 
such a way that the first semiconductor chips are 
5 arranged underneath the chip islands, and are 
surrounded by contact pillars. 

The base surfaces or pillar contact pads of these 
contact pillars are positioned on the carrier, with 
10 adhesive bonding on one side, and are thus aligned in a 
coplanar form on a common plane with the active upper 
faces and the contact pads of the first semiconductor 
chip . 

15 Next, the leadframe with stacked semiconductor chips 
and bond connections is then embedded in a plastic 
encapsulation compound to form. a. composite panel on the 
carrier. Once the plastic* encapsulation compound has 
cured, the composite panel is self-supporting and the 

2 0 carrier can be removed exposing an overall upper face 
composed of active upper faces of the first 
semiconductor chips, pillar contact pads of the plastic 
pillars, and an upper face of the plastic compound. A 
wiring layer is then applied to the overall upper face, 

2 5 forming wiring lines and outer contact pads on the 
composite body. During this process, the wiring lines 
connect the outer contact pads to the contact pads of 
the first semiconductor chip and/or to the pillar 
contact pads of the contact pillars. 

30 

This method has the advantage that it results in a 
panel with two or more components by means of a single 
molding process, and only a single wiring layer is 
required in order to connect the stacked semiconductor 
35 chips and their integrated circuits to one another, and 
to connect them to outer contact pads. Outer contacts 
can then be applied to the outer contact pads without 
having to separate the panel into individual components 
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at this stage. The panel then just needs to be 
separated in order to produce individual electronic 
components, which can be done by sawing along the saw 
tracks between the component positions, which are 
arranged in rows and columns . 



10 



It is also possible to provide the outer contact pads 
on an electronic component with outer contacts only 
after the panel has been separated into individual- 
electronic components. This is advantageous when 
different forms of outer contacts are required for 
different applications . 



15 



The invention will now be explained in more detail with 
reference to the attached figures, in which: 



20 



25 



30 



35 



Figure 1 shows a .schematic cross: ; section through an 
electronic component, according to one 
embodiment of the invention, 



Figures 
2 to 7 



show schematic cross sections through 
intermediate products of individual method 
steps for production of a panel, 



Figure 2 shows a schematic cross section through a 
leadframe with four component positions for 
production of components as shown in Figure 
1, 

Figure 3 shows a schematic cross section through the 
leadframe as shown in Figure 2, fitted with a 
second stacked semiconductor chip in the 
component positions , 

Figure 4 shows a schematic cross section through a 
carrier with adhesive bonding on one side and 
with first semiconductor chips, 
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Figure 5 shows a schematic cross section through the 
leadframe shown in Figure 3, which has been 
fitted on the carrier, with adhesive bonding 
on one side, as shown in Figure 4, 



10 



Figure 6 shows a schematic cross section through a 
composite body formed from a plastic 
encapsulation compound with an embedded 
leadframe, as well as first and second 
semiconductor chips, and 



Figure 7 shows a schematic cross section corresponding 
to Figure 6 with a wiring layer fitted and 
15 outer contacts applied, on an overall upper 

face of the panel. 

Figure 1 shows a schematic cross section through an 
electronic component 1, according to one embodiment of 

2 0 the invention. The electronic component 1 has a stack 2 
comprising a first semiconductor chip 3 and a stacked 
second semiconductor chip 4. The semiconductor chips 3 
and 4 have active upper faces 5 with contact pads 6. A 
rear face 7 of the stacked second semiconductor chip 4 

25 is arranged on a chip island 9. The chip island 9 is 
part of a flat conductor structure 8 which surrounds 
the chip island 9 with flat conductors 10. Bond 
connections 12 extend from the contact pads 6 of the 
stacked second semiconductor chip 4 to the flat 

30 conductors 10. The flat conductors 10 extend as far as 
the edge faces 29 and 30 of the electronic component 1. 



The flat conductors 10 have contact pillars 11, which 
are arranged orthogonally with respect to the flat 
35 conductors 10. The contact pillars 11 extend as far as 
an overall upper face 16, which is formed from the 
active upper face 5 of the first semiconductor chip 3, 
pillar contact pads 13 of the contact pillars 11, and 
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an upper face area 14 of a plastic encapsulation 
compound 15. The flat conductor structure 8, the bond 
connections 12 and the stacked second semiconductor 
chip 4 are embedded in the plastic encapsulation 
5 compound. The first semiconductor chip 3 is arranged 
underneath the chip island 9, in such a way that its 
active upper face 5 together with the contact pads 6 
forms an overall upper face with the pillar contact 
pads 13 of the contact pillars 11 and with upper face 
10 areas of the plastic encapsulation compound 15. 

The plastic encapsulation compound 15 embeds the flat 
conductor structure 8, the bond connections 12, the 
stacked second semiconductor chip 4, as well as the 

15 . rear face 7 of the first semiconductor chip 3 and the. 
edge faces 31 and 32 of the first semiconductor chip. A 
: three-level wiring layer 17 is arranged' on the overall* 
upper face 16. An insulation layer: 33' with through 
contacts 3 4 is arranged directly on .the overall upper 

20 face. The through contacts 34 are electrically 
connected to the contact pads 6 of the first 
semiconductor chip 3 and to the pillar contact pads 13 
of the contact pillars 11. As the next level, the 
wiring layer 17 has a wiring level 19, which is in the 

2 5 form of a structured metal layer, and has wiring lines 
18 as well as outer contact surfaces 20. The wiring 
lines 18 connect the outer contact pads 20 to one 
another and, via the through contacts 34, to the 
contact pads 6 of the first semiconductor chip 3 and to 

30 the pillar contact pads 13 of the contact pillars 11, 
which are themselves electrically connected via the 
flat conductors 10 and via the bonding wires 12 to the 
contact pads 6 of the stacked second semiconductor chip 
4. As a third level, a solder resist layer 37 is 

35 arranged on the wiring level 19, protects the wiring 
lines 18 and leaves only the outer contact pads 2 0 
free. Solder balls 21 are arranged on the outer contact 
pads 20, as outer contacts 28 for the electronic 
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An electronic component such as this can be produced at 
low cost from one panel in a small number of method 
5 steps, which will be explained with reference to 
Figures 2 to 7 . 

Figure 2 shows a schematic cross section through a 
leadframe 22 with four component positions 24 for 

10 production of components as shown in Figure 1. Sawing 
along the dashed-dotted line 35 results in the flat 
conductor structure 8, which is shown in Figure 1 and 
is embedded in the plastic compound. The component 
positions 24 are arranged in rows and columns, so that 

15 a leadframe such as this provides two or more flat 

. \ _ conductor structures 8 . 



A component position 24 in the leadframe 22 has a chip 
island 9 which is surrounded by flat conductors 10, 

20 with the chip island 9 being held in position by means 
of flat conductor webs 36. Contact pillars 11 are 
integrally connected to the flat conductors 10, are 
aligned orthogonally with respect to the flat 
conductors 10, and have a pillar contact pad 13. The 

25 length of these contact pillars 11 is between 0.1 and 
0.9 mm. The contact pillars 11 ensure that there is 
sufficient height underneath the chip island 9 to 
arrange a first semiconductor chip there. 

3 0 Figure 3 shows a schematic cross section through the 
leadframe 22 as shown in Figure 2, fitted with second 
stacked semiconductor chips 4, in the component 
positions 24. The semiconductor chips 4 are fixed by 
their rear faces 7 on the chip islands 9 by means of a 

3 5 conductive adhesive or by means of a eutectic solder. 
The contact pads 6 on the active upper face 5 of the 
stacked second semiconductor chip 4 are connected via 
gold-alloy bonding wires 12 to the flat conductors 10. 
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For this purpose, the flat conductors 10 have a 
coating, which can be bonded, on the bonding surfaces 
and/or on the touching surfaces of the bonding wire 
connections 12 . The pillar contact pads 13 of the 
contact pillars 11 are thus electrically connected via 
the flat conductors 10 and the bonding wire connections 
12 to the contact pads 6 of the integrated circuit of 
the stacked second semiconductor chip 4. 

While the leadframe 22 is fitted with the second 
semiconductor chip 4 and is connected by means of 
bonding wire connections 12, first semiconductor chips 
are arranged on a carrier, with adhesive bonding on one 
side and is shown in Figure 4. First semiconductor 
chips 3 are arranged on a carrier 25, as is shown in 
Figure 4, irrespective of the time of production and 
fitting of the leadframe 22. 

Figure 4 shows a schematic cross section through a 
carrier 25 with adhesive bonding on one side and with 
first semiconductor chips 3. For this purpose, the 
active upper faces 5 of the first semiconductor chips 3 
are adhesively bonded by their contact pads 6 to the 
adhesive face of the carrier 25. The rear faces 7 of 
the semiconductor chips 3 as well as the edge faces 31 
and 32 of the first semiconductor chips 3 are freely 
accessible. The first semiconductor chips 3 are 
arranged on the carrier 2 5 in rows and columns 
corresponding to the rows and columns of the component 
positions 24 on the leadframe, as is shown in Figures 2 
and 3 . 

Figure 5 shows a schematic cross section through the 
leadframe 22 shown in Figure 3, which is fixed by its 
pillar contact pads 13 on the carrier 25, with adhesive 
bonding on one side, as shown in Figure 4. For this 
purpose, the pillar contact pads 13 of the contact 
pillars 11 are adhesively bonded to the adhesive face 
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of the carrier 2 5 in such a way that the contact 
pillars 11 surround the first semiconductor chip 3 on 
the carrier 25, and the chip island 9 is aligned with 
the stacked second semiconductor chip 4 above the first 
5 semiconductor chip 3 . The length of the contact pillar 
11 in this case depends on the thickness of the first 
semiconductor chip 3 which, in this embodiment of the 
invention, is 100 lira, since the first semiconductor 
chip 3 is a thinly ground semiconductor chip. However, 
10 thicker semiconductor chips may also be used, since the 
length of the contact pillars 11 may be varied between 
0.1 and 0.9 mm for a leadframe that has been structured 
by etching. 

15 Figure 6 shows a schematic cross section through a 
composite body 27 formed from a plastic compound 26 
with an embedded leadframe 22, as well as embedded 
first and second semiconductor chips 3 and 4. Only one: 
molding process on the carrier 25 is required to embed 

2 0 the structure as shown in Figure 5 in a plastic 

compound 26. Once the plastic compound 26 has cured, 
the carrier 25 is removed, and the overall upper face 
16 of the self-supporting composite body 27 is exposed. 
The delamination of the carrier 25 from the composite 

25 body 27 can be achieved by heating the adhesive layer 
between the carrier and the overall upper face 16, 
assuming that a thermoplastic is used as the adhesive. 
The carrier 2 5 is in this case removed by pulling the 
carrier off the composite body 27 at the side, when a 

30 rigid carrier 25, with adhesive bonding on one side, is 
used. The carrier 25 can be rolled off when a film is 
used as the carrier with adhesive bonding on one side. 
A wiring layer is applied to the overall upper face 16, 
which has now been exposed, in order to connect the 

3 5 first semiconductor chip 3 to the stacked second 

semiconductor chip 4 . 

Figure 7 shows a schematic cross section corresponding 
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to Figure 6 with a wiring layer 17 fitted and outer 
contacts 2 8 applied on an overall upper face 16 of the 
panel 23. The fitting of the wiring layer 17, which 
itself has three levels, is carried out successively by 
5 fitting and structuring of the three levels. For this 
purpose, a first insulation layer 33 has through 
contacts 34, which are connected to the pillar contact 
pads 13 of the contact pillars 11, and to the contact 
pads 6 of the first semiconductor chip 3. As a further 
10 level, a structured metal layer is arranged as a wiring 
level 19 in the wiring layer 17 . This wiring level 17 
has wiring lines 18 between outer contact pads 2 0 and 
through contacts 34. 

15 A solder resist layer. 37 is applied as a third level of 
the wiring layer 17/ leaving, only the outer contact 
pads of the wiring, level* 19 free. In this embodiment of 
the .invention, solder, balls are applied as outer 
contacts 2 8 to the exposed outer contact pads 20. 

20 

A panel 23 formed in this way with component positions 
24 has a stack 2 comprising a first and a second 
semiconductor chip 3 and 4 at the component positions 
24, and can be separated along the dashed-dotted line 
25 35, once the outer contacts 28 have been fitted, in 
order to form individual components . 



